We combine calibrated IUE data archive and new low resolution optical data for the T Tauri star LkH 264 covering the region from 1200 to 7000 A. The UV continuum is well tted by the combination of a black body at 4300 K plus hydrogenic free-free and free-bound emission from a dense plasma at 3.5 10 4 K plus the emission by a second black body. This last component is at T 8700 K and covers about 4% of the stellar surface. We interpret this last component to be the result of emission from one or various hot spots. The interesting result is that this combined emission also ts well the observed optical continuum. We conclude that this star is an analogue of the Sun however displaying a much higher level of activity.
INTRODUCTION
It is a well known fact that the continuous emission observed in T Tauri stars (TTS) is in general far in excess of what is expected considering the spectral type of the stars. This is clear for TTS with a well de ned photospheric spectrum allowing a clear spectral type classi cation. It becomes a major problem for those stars where the photospheric lines are partially or totally veiled by an excess continuous emission.
The explanation for such excess in the continuum has been attempted by many authors. In some cases the preference goes to intrinsic sources, namely extra continua due to free-free and/or free-bound hydrogenic emission. Other authors favour these combined with the contribution by many blended and unresolved emission lines, mainly from metals. In other cases the excess is explained as due to external contributions, namely in association with a circumstellar disk surrounding the star and the accretion of material from the disk onto the star. However the problem is far from solved.
We address here the problem of the continuous emission in the case of one of the closest TTS, which makes it even more attractive to discuss.
LkH 264 is a TTS of spectral type K5 V (Herbig & Bell 1988 ) with apparent magnitude mV = 12.46 and bolometric luminosity Lbol = 1 L (Cohen & Kuhi 1979) . It is associated to the Lynds 1457 dark cloud at a distance of 65 pc (Hobbs, ? E-mail: vcosta@astro.up.pt Blitz & Magnani 1986) which makes this TTS one of nearest to the Sun. The optical continuum of LkH 264 has been studied previously by Valenti et al. (1993) in the context of a boundary layer model. The spectrum is interpreted in terms of a scaled weak TTS photosphere and LTE emission from a slab of hydrogen covering a small percentage of the star. These authors also claim that the region responsible for this emission is the stellar photosphere which is heated by accretion shocks.
We have taken a di erent approach, namely to look at the ultraviolet spectra of this star.
THE DATA
We have analysed low resolution ( 6 A) calibrated spectra selected from the International Ultraviolet Explorer (IUE) Newly Extracted Spectra (INES) archive which provides the reduced spectra. The reduction technique (Gahart et al. 1997) takes into account all possible contributors to the background, namely scattered light. The short wavelength (SW) covers the region 1180 -2050 A and the long wavelength (LW) 1860 -3250 A. The log of observations is given in Table 1 . We have added all the available spectra to improve the S/N.
We have also carried out optical observations of the star with the Isaac Newton Telescope (INT) at the La Palma Observatory, in 1993 November 26 to 30. We used the Interc 1999 RAS (Fig. 1) . These lines indicate the presence of emitting material at temperatures up to 10 5 K. The He II ( 1640 A) line also seems to be present although very weak. The Mg II are the strongest emission lines in the UV spectra. Clearly seen are also some bumps which result from blended Fe II emission lines.
In the optical band and at the dispersion used large Fe II blends are also seen centered at 4200, 4600 and 5300 A( 3 THE FITTING OF THE ULTRAVIOLET CONTINUUM Gham et al. (1979) analysed the UV spectra of the TTS RU Lupi and were the rst to suggest that the far-ultraviolet continuum could be due to free-bound plus free-free radiation from hot circumstellar gas. It was later shown that for TTS in general, the UV continuum is well tted by a twocomponent model: a black body emission at the star's e ective temperature and an optically thin hydrogenic free-free plus free-bound emission, usually at a much higher temperature (Lago et al 1984) .
We have done a similar analysis for LkH 264. In order to t the continuum we de ned several continuum windows as free as possible from spectral features (see, e.g., Costa et al. 1999 ) and used them to adjust a black-body plus the sum of hydrogenic free-free and free-bound emission. We have taken into account the e ect of extinction adopting a \mean" interstellar extinction law (Savage & Mathis 1979) and the value AV = 0.52 mag taken from Cohen & Kuhi (1979) . We have also tried the tting leaving AV as a free parameter. The best result was then achieved with a value AV 0.80 mag which is slightly higher than the one just referred, still in reasonable agreement. The hydrogenic temperature associated to the best tting is in the range 3 to 5 10 4 K.
Some assumptions had to be made concerning the size of the emitting region and the electronic density. A density indicator is the SiIII 1892 A/SiIII 1302 A ratio. However, the SiIII 1302 A is blended with OI 1303.5 A and it is di cult to separate the corresponding contributions to the observed ux (see Brooks et al. 1999 , for a detailed discussion). Therefore our approach has been to consider the electronic density as a free parameter. The subsequent value for the density is between 3 and 6 10 11 cm ?3 , which is within the range of values obtained for BP Tau using di erential emission measure techniques (Brooks et al. 1999) . This issue will be resumed in more detail in a forthcoming paper.
As for the size of the emitting region we have taken the range 0.03 -0.30 R?, where R? is the star radius. The best t was achieved for 0.05 R?. The best overall tting of the UV continuum ( Fig. 1 ) was obtained with continuum emission corresponding to a black body at 4300 K, which is the e ective temperature of a K5 star (Cohen & Kuhi 1979) , together with hydrogenic free-free plus free-bound emission at 3.5 10 4 K and electronic density of 5 10 11 cm ?3 . Besides these components the tting further required a third component and the best solution was black body emission at 8700K covering only 4% of the stellar surface.
Despite the UV and optical observations being nonsimultaneous we have extended the UV continuum analysis into the optical band. As shown in Figure 2 the combined result from the UV analysis extends in a harmonic way into the optical range tting nicely the observed continuum. Since the spectra are non-simultaneous a more quantitative procedure is not justi ed. However, the result shows a good t of the continuum, from the UV to the optical, without calling for any other component.
Of course there are several sources of uncertainties associated with the tting of the ultraviolet continuum. The main one is probably the selection of the continuum windows on the UV spectra which may still have some residual contamination from unresolved lines. But here we are constrained by the IUE resolution. The radius of the star and its distance may also be sources of error. We have adopted the distance given by Hobbs et al. (1986) and the radius was determined through the relation between e ective temperature and bolometric luminosity (R?=0.8 R ). The e ective temperature has been taken from the literature and may also cause some uncertainty. However, our tting also indicates a similar value for the temperature of the star. The continuum excess (and its variability) could a ect the spectral type determination and consequently the photospheric temperature. However, the spectral class of the star is rather well determined within the uncertainty of one subclass. If all these sources of possible uncertainty are considered together they would lead to a possible di erence in the temperature of the non-photospheric blackbody component not exceeding 200 K and to a spatial extension between 3 and 5% of the stellar surface.
CONCLUSIONS
The combined spectrum (UV + optical) of LkH 264 is modeled in terms of a black body at the star's e ective temperature, 4300 K, hydrogenic free-free plus free-bound emission from a dense 5 10 11 cm ?3 transition region at a much higher temperature of 3.5 10 4 K, very close to the Is LkH 264 like a young, extremely active Sun? 3 There are a number of complexities in interpreting these results. One possible interpretation is the presence of one or various hot spots at temperature of 8700 K covering a small percentage of the stellar surface. These temperature and area are indeed in good agreement with those referred in the literature for TTS (Herbst et al. 1994) . Such spots do c 1999 RAS, MNRAS 000, 1{4 indicate strong magnetic activity. They may be analogues of the solar case or alternatively, may be interpreted as signatures of controlled accretion from a stellar disk onto the star as proposed by Gulbring et al. (1998) , for example. In both cases the excess continuum emission would arise very close to the stellar surface. However, taking into account the results of our previous work with this star (Gameiro et al 1993 , Lago & Gameiro 1998 , namely the observed correlations for the He I and Na I D lines equivalent widths, the rst model is favoured. The Na I and He I lines have to be produced in the same narrow and very dense region which cannot be very hot in order to see the Na I D lines. Therefore our interpretation is that LkH 264 is an analogue of the Sun. Yet displaying a level of activity exceeding that of the Sun by several orders of magnitude.
